Summary: When quality is referred to in clinical chemistry and laboratory medicine, the focus is mainly on the analytical process. But good professional quality starts with a sound education. In an attempt to describe the practice of clinical chemistry and laboratory medicine in the 15 member states of the »old« European Union, it was noticed that (sometimes) large differences existed in the way professionals are being trained (see: Sanders et al, Clin Chem Lab Med 2002; 40: 196 -204). With that outcome, a survey of the Websites of the different Member Societies and Corporate Members of IFCC was conducted. It showed that less than one third of either two groups paid attention to, or offered, education. This led to a series of questions to a non-representative group of colleagues outside the former EU who were willing to give more insight in the educational system of their country. All colleagues were known to be involved actively in clinical chemistry and laboratory medicine. The outcome did not give a uniform pattern, since every country regulates health care in its own way, according to its own historical development, needs, social vision, etc. From that a number of conclusions have been drawn: a. Proper University Training is required to enter vocational training b. Regulated Vocational Training seems to be necessary (4 years) c. A clear Syllabus as an indicative guide to the vocational training is important d. Management training should be included since a clinical chemist will have organizational responsibilities as well e. Examinations may help in improving the quality of the education f. Official Register, recognized by Law, is essential, but not always existing h. Re-Registration can be seen as part of the Quality Cycle. Finally, some attention is being paid to the activities of the EMD. This Division of the IFCC provides the membership of IFCC and the health-care community with education which it considers relevant to Clinical Chemistry and Laboratory Medicine. It is the intention of EMD to improve the quality of the profession by educational activities in molecular biology, evidence based laboratory medicine, quality assurance, distance education, and laboratory management. Specific projects are a Master Course in Laboratory Science, a course in Flowcytometry, and the Visiting Lecturer Program which supports national societies in inviting lecturers on specific topics. More information can be found on the IFCC Web-site (www.ifcc.org). In the future, it is to be expected that emphasis on education in our profession will be on the clinical use of tests, modern media and e-learning, and specific courses in new technologies. EMD works continuously to improve the quality of clinical chemistry and laboratory medicine. The input from all National Societies is appreciated to discern topics most relevant to the membership of IFCC.
Introduction
During many years prominent focus of clinical chemistry has been on research, scientific and technical developments, and quality and quality improvement as tools to improve patient care. Without doubt these issues represent the way forward in the performance of our laboratories.
Still another factor is of unmistakeable importance for, finally, the well-being of patients, and that is a good (continuous) education. This not only holds for clinical chemists themselves, but for everyone forming the population of our laboratories.
The International Federation of Clinical Chemistry and Laboratory Medicine has recognized this necessity for a long time. Since 1967 it has already an Education (and Management) Division (EMD, at that time as part of IUPAC.
Most National Societies of the so-called developed countries continuously offer their members high level education in clinical chemistry. This starts at the training of clinical chemists and is continued during their professional life. Within the framework of IFCC a number of these societies have sent their most talented lecturers abroad for courses and lectures to train professionals in the developing countries. This article is meant to review the present status and goals of the educational activities of the EMD and all its Committees and Working Groups.
Education in relation to Quality
When looking for a definition of quality one learns that quality is the degree to which defined needs are fulfilled, or the needs and expectations of users and customers (here: clinicians and patients) are satisfied. In these definitions quality mostly is interpreted in a more strict sense, i.e. the reliability of a test result. But there is more to obtain a test result that really satisfies the need of our patients. The education of professionals and their co-workers is another guarantee that the test result will be as reliable as possible. That is interpreted by the ISO/DIS quality manual 15189. There it says under chapter 5 Technical Requirements: The conclusion on this rough survey may be that education is considered to be of limited importance in the professional practice of Clinical Chemistry and Laboratory Medicine. I do not think that we have a low esteem of this essential part of our daily practice, but still there should be a common interest of National (Regional) Societies and Industry in education in clinical chemistry for the sake of the profession.
This should be aimed at professionals, our coworkers in the laboratory, and at the General Public.
It is my opinion that, except for a limited number of activities, we do not pay enough attention to the General Public (our 'clients'). Everyone can tell you what a doctor, a pharmacist, or a radiologist is doing. The importance of our activities for healthcare is not well recognized nor appreciated. That should change and here is a clear role for IFCC, the National Societies, and Industry.
Content and structure of Education
More than ten years ago, we started a survey within the (old) EU about the education in Clinical Chemistry and Laboratory Medicine. It was recogni-zed at that time that healthcare and the related medical professions had all developed according to national laws, schemes and rules. Accordingly, so did laboratory medicine and its training. Many years of good co-operation have led to a common outcome and that may be seen as a great step forward. This was reported in 2002 (Sanders et al, CCLM 2002; 40: 196 -204 ).
In summary, one can say that in the vocational training all elements of the profession should be addressed -in such a way that the outcome of the specialist training is a common one, irrespective of the university education at the start of the trainingleaving undisturbed the national values of healthcare as they have developed over the years. Local differences (Blood banking, Microbiology) will always remain.
This excellent co-operation between the national Societies within the EU has led to the EC4 syllabus, which is not intended as a training guide for individuals but a description of a minimal training program and an indication of the level of content of National Training Programs to obtain adequate knowledge. (The EC4 Syllabus for Postgraduate Training in Clinical Chemistry and Laboratory Medicine, Bousquet et al CCLM 1999; 37: 1119 -1127).
In other countries or regions not many Official Syllabi exist. On the Web one may find examples in Sweden, Canada, and Mexico.
Then a rough survey was performed on Clinical Chemistry and Laboratory Medicine Education in some other IFCC Member Countries. The main conclusions are as follows:
• School systems are comparable in different countries -entrance to University usually starts at age 18.
• University Training thought necessary to enter Clinical Chemistry and Laboratory Medicine Education mostly is Masters, MD, PhD, or Pharmacy (it is exceptional to allow a Bachelor Degree); PhD sometimes is recommended.
• In a few countries only MDs can enter profession, but this is becoming an exception. In practice clinical chemistry and laboratory medicine is a common playground for MDs and PhDs.
• Length of University training is usually 5 -6 years; for MDs 5 -6 years + internship (1 year). A PhD may take some extra 4 years.
• • Official examinations can be part of the Vocational Training and these may be a condition to enter the Official Register.
• After fulfilling the pre-defined conditions for training and (official) registration, it is interesting to see in how many countries an official register exists. In a few countries there are no Registers at all; in many countries Registers for Clinical Chemists exist, more for MDs than Scientists. They are mostly controlled directly or indirectly by the Government; keeping the MD Register usually is delegated to the national Medical Association.
• Only in a minority of countries the profession is regulated by Law. In that case a different position may be seen for MDs and Pharmacists.
• Re-Registration is no common practice. This system, put into practice in a limited number of countries, should be the basis for a further improvement in quality in our profession.
• An official registration not automatically forms the basis for the position as head of the laboratory. But, in the majority of countries this is common practice.
Conclusions for this part:
1. IFCC should aim at the highest quality of professional practice; 2. IFCC should offer education to ensure well qualified heads of laboratories; 3. Since Professionals should be Heads of Laboratories, a good Management Training is essential; 4. Elements to guarantee professional quality: Proper University Training (no BSc); Regulated Vocational Training (4 years); Clear Syllabus (according to local practice); Management included; Examinations; Official Register (recognized by Law); Re-Registration.
Education and Management Division (EMD) of IFCC
This inventory and others, form the basis for the actions of the EMD. EMD aims to improve the quality of Chemistry and Laboratory Medicine Worldwide by raising the professional level of all colleagues, especially those in developing countries, for the well-being of all patients trusted to our services (Fulfilling the defined needs).
Like all in all Divisions of IFCC, a lot of the work is being done in Committees and Working Groups. Developing countries are getting the largest attention of the Division. In general, it may be said that activities consist of defining teaching programs, indicating where to find essential texts and Web-sites, teaching new techniques, offering courses and/or symposia, and providing Visiting Lecturers.
Below, the main tasks of the Committees and Working Groups will be summarized. 
Committee on Molecular Biology

The way forward in education in clinical chemistry
After having given this short overview of the EMD, it is important to pay some attention to EMD in the Years to Come. This is done in the following sentences: 
Final remarks
This article represents a short personal vision on education in clinical chemistry and laboratory medicine. Many ways may lead to providing sound tools to clinical chemists to pratice their profession in the best possible way. Whatever route will be followed, the main goal should be to raise the level of clinical chemistry, for the profit of patient care. Kratak sadr`aj: Kada se govori o kvalitetu u klini~koj hemiji i laboratorijskoj medicini te`i{te je uglavnom na analiti~kom procesu. Me|utim, dobar profesionalni kvalitet zavisi od dobrog obrazovanja. U poku{aju da se opi{e praktikovanje klini~ke hemije i laboratorijske medicine u 15 ~lanica »stare« Evropske zajednice, uo~ava se da (ponekad) postoje velike razlike u na~inu na koji su stru~njaci pripremljeni za izvr{avanje svojih zadataka (vidi: Sanders et al, Clin Chem Lab Med 2002; 40: 196 -204). U odnosu na takav ishod pretra`ivane su Web stranice razli~itih Dru{tava ~lanica i Pridru`enih ~lanica IFCC. Pokazalo se da manje od jedne tre}ine obe grupe posve}uju pa`nju edukaciji. Ovo vodi ka seriji pitanja kolegama koji nisu predstavljeni u EU a koji `ele da posvete vi{e pa`nje procesu edukacije u svojoj zemlji, a uklju~eni su aktivno u klini~ku hemiju i laboratorijsku medicinu. Krajnje ishodi{te ne daje uniforman obrazac, s obzirom da u svakoj zemlji postoji specifi~na regulativa u oblasti zdravstvene za{tite, shodno sopstvenom istorijskom razvoju, potrebama, socijalnoj viziji itd. Iz ovih ~injenica mogu}e je izvu}i brojne zaklju~ke: a. Neophodno je odgovaraju}e univerzitetsko obrazovanje za postizanje zanimanja b. Potrebno je regulisati program obrazovanja (4 godine) c. Za ostvarivanje obrazovanja za zanimanje potreban je dobar Syllabus kao vodi~ d. Neohodno je uklju~ivanje menad`menta u obrazovanje s obzirom da je klini~ki hemi~ar odgovoran i za organizaciju posla e. Ispiti potpoma`u kvalitet edukacije f. Zvani~ni registar, priznat zakonski, je neoohodan, mada ne postoji uvek g. Re-registracija, zakonski regulisana, je veoma bitna, mada uvek ne postoji
IFCC EDUKACIJA I PROGRAMI OBU^AVANJA U KLINI^KOJ HEMIJI I LABORATORIJSKOJ MEDICINI
